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This invention pertains to the pre-treatment 
of tall oil, whereby hydrogenation and like treat 
ment thereof is facilitated, and to new and use 
ful products obtained thereby. The hydrogena 
tion may be accomplished as set out in our co 
pending application, Serial No. 291,398, filed Aug 
ust 22, 1939. 
Crude tall oil is a by- or Waste-product of the 

sulfate or soda processes of the pulp and paper 
industry. In general, the term is associated With 
the sulfate process. 

Tall oil is a complex material, the chemical 
composition of which is little known. It con 
tains unsaturated fatty acids in simple or poly 
merized form, liquid and solid resin acids virtu 
ally unknown as to structure, and unsaponifiable 
matter containing sterols. Any attempted quan 
titative analysis of the three mentioned principal 
Constituent bodies of tall oil results only in an 
arbitrary classification. It has been shown that 
tall oil is a material which is Specific in its char'- 
acter and chemical properties, and not to be du 
plicated by a simple blending of ingredients. 
Samples of tall oil wary considerably in compo 

sition, with respect to content of resin acids, fat 
ty acids, and unsaponifiable matters. Typical 
specimens of tall oil as produced in the United 
States show that crude tall oil may contain from 
30 to 65 percent of resin acids, 40 to 60 percent of 
fatty acids, and up to 10 percent of unsaponifi 
able matters; while refined and bleached (or dis 
tilled) tall oil may contain, for example, from 35 
to 40 percent of resin acids, 50 to 60 percent of 
fatty acids, and up to 10 percent of unsaponifi 
able matter. The present procedure has been 
found advantageous in effecting hydrogenation 
of such materials in the crude, Semi-refined and 
refined states. By Way of specific example, the 
materials employed during the work involving 
the experimental examples Set out below had the 
following characteristics: crude tall oil-33.6 
percent resin acids, 56 percent fatty acids, 8.3 
percent unsaponifiable matter, iodine number 166 
(modified Wijs), thiocyanogen number 74.4, acid 
number 154, melting point 20 degrees C., Sulphur 
content .08 percent; While the refined and 
bleached (distilled) tall oil comprised 38.5 per 
cent resin acids, 51 percent fatty acids, 4.6 per 
cent unsaponifiable matter, iodine number 161, 
thiocyanogen number 64, acid number 164, melt 
ing point 19 degrees C., sulphur content .06 per 
cent. 
Crude tall oil has found little application in 

industry due to its black or dark brown color, 
liquidity, and stickiness, and due to its non-uni 

formity of chemical composition. The odor is 
that of pine oil products, along with a distinct 
smell of mercaptans, and hence is offensive and 
renders the product unsuitable for general Com 
mercial purposes. This material normally ap 
pears on the market in a semi-solid state, as a 
viscous liquid containing varying amounts of sus 
pended solid ingredients, which makes it difficult 
to handle commercially. The product known to 
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commerce as 'distilled tall oil,' although it may 
have been improved somewhat as to color, being 
Orange to brown, still has the disadvantages of 
being of pine or aromatic odor (With a definite 
indication of mercaptains), sticky, and non-uni 
form in physical and chemical composition. 
The tall oils are very difficult to hydrogenate; 

and success is not achieved by applying methods 
commonly used in hydrogenating vegetable oils 
or fatty acids. A procedure of attempted hydro 
genation of resin acids, for example, can lead 
not only to the addition of hydrogen at the dou 
ble (unsaturated) bands, but also to rearrange 
ment and displacements of original hydrogen un 
der the conditions of treatment, as well as to 
actual dehydrogenation and establishment of fur 
ther double bonds. Asset out in our co-pending 
application, attempts to hydrogenate these tall 
oils by Ordinary means, such as used for hydro 
genating cottonseed oil, for example, fail due to 
the difficulty of hydrogenation because of the 
nature of the material, and because of the pres 
ence of sulfur-bearing and other accumulated or 
natural catalytic poisons. It has been found that 
the crude tall oil is more difficult to hydrogenate 
than the distilled tall oil, although analyses have 
shown that their total sulfur contents are prac 
tically the same. It would naturally be assumed 
by persons skilled in the art of hydrogenation 
that the resistance exhibited by tall oils with re 
Spect to hydrogenation is mainly-or-entirely due 
to the presence of sulfur-containing substances, 
for the reason that it is generally agreed that 
Sulfur and its combinations constitute violent 
poisons to hydrogenation catalysts of nickel and 
like types. In analysis and studies of the effects 
of the Sulfur content of various types of tall oil, 
it has been found that substances other than sul 
fur-containing matters also act as poisons dur 
ing hydrogenation by means of catalysts. 
We have found it necessary to provide condi 

tions so that the reaction are of hydrogenation 
is far higher than with cottonseed oil. Further, 
while crude cottonseed oil and the like contain 
catalyst poisons, it is feasible to eliminate such 
poisons by a simple refining treatment with caus 
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tic SOda Solution, but in the case of tall oil, this 
soda-refining treatment cannot be successfully 
applied on either the crude or the distilled tall 
oil because of the chemical composition of the 
material. 

Even excessive amounts of catalyst, at low 
pressures or with the use of methods employed 
in hydrogenating cottonseed oil, do not give suc 
cess. The required long period of contact (100 
hours for example) between the catalyst and 
the tall oil lead to discoloration and degenera 
tion of the products, and the product has a green 
ish color, owing to the presence of nickel com 
pounds produced from the catalyst, as well as 
discoloration from the decomposition and degen 
eration of tall oil substances, indicating a leSS- . . 
ened efficiency of the operation. The materials 
cannot be commercially employed where a qual 
ity material is required, such as in the manu 
facture of a high grade soap, due to the pres 
ence of green nickel soaps and the decomposi 
tion products of the tall oil. 

It has been found that the resistance of tall 
oils to hydrogenation may be reduced by pre 
treatment by means of natural or activated ad 
sorbent clays and earths or like adsorbent mat 
ters such as carbons, or by means of Spent or 
un-spent hydrogenation catalysts including those 
which are capable of effecting disproportionation 

- through dehydrogenation and/or hydrogenation 
of the original rosin acid molecule, either di 
rectly or while the tall oil is dissolved or ex 
tended in a suitable solvent in which the ad 
sorbent is suspended. 

Experience has shown that dark-colored tall 
oils are not significantly bleached by bleach 
ing clays, activated carbons, or simple adsorb 
ents when the treatment is carried out ac 
cording to the prevailing methods of bleaching 
purposes for vegetable fats and oils. However, 
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clay used in Example I. This mixture was agi 
tated at 120 degrees C. in a hydrogen atmos 
phere for fifteen minutes, and filtered at the end 
of that time. The pre-treated and filtered tall 
oil was hydrogenated four times at 200 pounds 
hydrogen pressure for time intervals of A hour 
each, using /2 percent of nickel catalyst each 
time, filtering off the spent catalyst before add 
ing the fresh portion. It yielded a satisfactory 
hydrogenated tall oil having a melting point of 
48 degrees C., iodine number 8 (modified Wijs), 
and thiocyanogen number 40. The product was 
of a yellow color as contrasted with the black 
from crude tall oil; and was substantially free 
of mercaptain or pine odors. 

Eacample III 

200 grams of crude tall oil were dissolved in 
1000 grams of cleaner's naphtha, and the Solution 
heated to 110 degrees C. While maintaining the 
temperature at 110 degrees C., 40 grams of 
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the action of such substances in provoking a 
removal or immunization of catalytic poisons 
from tall oils is highly advantageous aS a pre 
liminary to hydrogenation thereof. 
The following examples indicate typical treat 

ments according to this invention. 
Eacample I 

200 grams of a typical crude tall oil were 
mixed with 20 grams of an active bleaching clay 
such as is used for vegetable oils. This mix 
ture was heated to and maintained at 120 to 
130 degrees C., and agitated by rocking for a 
period of fifteen minutes, while a nonoxidizing 
atmosphere (hydrogen) was maintained in Con 
tact therewith. The tall oil was filtered free 
from the clay and the material adsorbed there 
in, and was found to be substantially unchanged 
in color. This pre-treated and filtered tall oil 
was hydrogenated three times at 200 pounds hy 
drogen pressure and at 180 degrees C. for time 
intervals of a hour each, each time employing 
A percent of fresh nickel catalyst, filtering off 
the spent catalyst before adding the fresh port 
tion. The hydrogenated tall oil was a solid of 
light color and had a melting point of 35 degrees 
C., with thiocyanogen number 55, as compared 
with the viscous liquid nature of the original 
crude tall oil at 20 degrees C. 

Eacample II 
In another run, 200 grams of crude tall oil 

were mixed with 15 grams of bleaching clay 
of different origin, as prepared by a different 
company and by another process than the 
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bleaching earth were added and the mixture agi 
tated for five minutes. At the end of this time, 
the liquid phase was filtered from the solids, and 
the Solvent removed by Steam-distillation. A 
minor bleaching of the tall oil was observed. 
The pre-treated and filtered tall oil constituting 
the residue from steam-distillation, was subject 
ed to hydrogenation for three times at 200 pounds 
per Square inch of hydrogen pressure, for A2 hour 
each, at 180 degrees C., using /2 percent of nickel 
each time as a catalyst, and filtering off spent 
catalyst before adding the fresh catalyst. The 
product was a hydrogenated tall oil of light color 
and having a melting point of 41 degrees C., and 
thiocyanogen number 50. 

Eacample I w 
A 15 percent solution of the crude tall oil by 

Weight in cleaner's naphtha was treated with a 
bleaching clay. The amount of clay was 1 gram 
to each 3 grams of Crude tall oil. Treatment was 
for five minutes at 105-110 degrees C. in an at 
mosphere of hydrogen. The treated solution was 
filtered and then the solvent steam-distilled. 
The pre-treated tall oil was of yellow color and 
had been de-poisoned. 100 grams of this pre 
treated tall oil Were hydrogenated for one hour at 
180 degrees C. and 1400 pounds hydrogen pres 
sure using 0.5 percent of nickel (on diatomaceous 
earth) as catalyst which gave a hydrogenated 
product of light yellow color and melting point 
29 degrees C. 
Other examples of pre-treatment are set out 

in Our co-pending application, Serial No. 291,398, 
filed August 22, 1939. 

Eacample V 
200 grams of the same crude tall oil as in Ex 

ample III Were dissolved in 1000 grams of clean 
er's naphtha, heated to li0 degrees C. and held 
at this temperature for five minutes. The liquid 
phase was then filtered, and subjected to steam 
distillation to remove the solvent. The product 
Was then hydrogenated as in Example III. The 
resulting material had a melting point of 29 de 
grees C. This pre-treatment led to a type of 
purification, but did not lead to the high melting 
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point of the treatment according to Example III, 
thus indicating the advantage of the pre-treat 
ment with clay or like adsorbent. 

Further, it has been found that the catalyst 
itself may be employed as a pre-treating agent. 
When a large quantity, such as 10 or 20 percent 
of the nickel or like catalyst is agitated with the 
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crude tall oil, at a temperature of 100 to 130 de 
grees C., a similar purification is effected, al 
though no substantial hydrogenation is accom 
plished even though hydrogen atmosphere is em 
ployed to prevent deterioration of the tall oil. 
Upon separating the spent nickel material, fresh 
nickel is introduced in minor percentage, as set 
out above, and hydrogenation can then be regul 
larly effected with the production of a material 
of increased melting point. 

It is not necessary, however, to employ fresh 
catalyst for such purposes, as it has been found 
that the spent catalyst from a hydrogenation 
treatment is still capable of effecting a pre-treat 
ment to increase the rate of hydrogenation after 
Such pre-treatment. 

Further, mixtures of the various adsorbent 
matters and catalysts have been found to be effec 
tive for the pre-treatment. 
According to the present process of converting 

tall oils by hydrogenation, commercially valuable, 
new and useful products have been obtained 
which upon tests, both physically and chemical 
ly, have been found to exhibit desirable quali 
ties. The hydrogenated products are of much 
lighter and improved color, of increased stability, 
practically odorless, free from stickiness, physi 
cally homogeneous, and exceedingly more uni 
form in composition. In particular, it has been 
found that even a slight actual hydrogenation is 
advantageous, as the product is less subject to 
oxidation; this result being due to the elimina 
tion of high unsaturates from the composition, 
as indicated by the changes in stability and odor. 

Differing conditions of times, temperatures, 
and pressures permit controlling the hydrogen 
ation process as to degree of Saturation desired. 
Conditions favorable to a higher degree of satul 
ration during the hydrogenation operation com 
prise a longer time of hydrogenation, a larger 
proportion of catalyst, and higher hydrogen 
pressures. Both the physical and chemical 
properties of hydrogenated tall oil products de 
pend on the degree of saturation, and tall oil 
products of different degrees of saturation may 
be used for different commercial purposes. For 
example, in manufacturing liquid soaps, a prod 
luct of low hydrogenation with a melting point 
of about 25 degrees C. is preferable; while for 
manufacture of a high-titre laundry Soap, a hy 
drogenated tall oil product of melting point 50 
degrees C. is preferable. 
For best results in hydrogenating tall oils, an 

intimate and quick mixing of catalyst, tall, oil 
and hydrogen is necessary to prevent deterio 
ration of the catalyst with time of contact. 
When tall oil or hydrogenated tall oil products 
are in a hot melted state, they are best kept in 
an inert atmosphere, to prevent gradual darken 
ing of color. Any Suitable non-oxidizing and 
non-halogenating atmosphere may be used for 
this purpose, such as hydrogen, carbon dioxide, 
nitrogen, or the rare gaseous elements. Simi 
larly, Such atmospheres are preferably em 
ployed during the pre-treatment. 

Studies of the mechanism and course of the 
reaction, and analysis of the original tall oils 
and of the hydrogenated products, indicate that 
both the resin acids and the fatty acids under 
go change due to a full or partial Saturation of 
the unsaturated bonds. 
These new hydrogenated products are capable 

of extensive use in industries requiring mate 
rial of this nature, such as those engaged in the 
manufacture of Soaps, rubber, greases and lu 

of the hydrogenated material. 

... 3 
bricants, etc. The product has valuable physi 
cal and chemical properties, as compared with 
the initial materials, in addition to its relative 
cheapness. It can, of course, be used advan 
tageously to replace ordinary tall oil in its crude 
or unrefined condition, With the advantages of 
the higher melting point and lower unsaturation 

The hydrogen 
... ated products are characterized by their fatty 
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nature which allows them to be used in process 
sing industries where fatty - materials are now 
used. Thus, they may be used to replace corn 
mercial oleic and Stearic-acids and other vege 
table and animal oils and fats in soaps, textile 
dressings, etc. 

It has been found that poisoning of the cata 
lyst occurs rapidly, and is usually - complete 

... within an hour in laboratory-practice: in com 

20 
mercial practice, a . Somewhat longer time is 
Sometimes endured by the catalyst, correspond 
ing to the usual rate of hydrogenation itself, but 
poisoning occurs and the several reactions show 
typical graphs which are similar in laboratory 
and commercial practice. Hence, it is desirable 
to subject the material to temperature and pres 

- Sure immediately upon mixing with the cata 
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lyst; and to carry on the reaction rapidly, which 
is possible When high pressures are used. The 
reaction rate is of great importance, -and the 
actual time of contact with the gas is a lesser 
consideration, because after the catalyst is 
poisoned, no appreciable reaction occurs regard 
less of the time of running; and the reaction 
can be stimulated only by the use of fresh cata 
lyst. This reaction involves the tall oil, the 
Catalyst, and hydrogen; and a greater quantity 
of hydrogen present produces a greater effective 
concentration of the hydrogen at the catalytic 
surfaces and increases the reaction rate, On the 
other hand, poisoning of the catalyst occurs 
principally between the tall oil (including its im 
purities) and the catalyst, that is, between a 
liquid and a solid, and there is no gaseous phase 
involved and therefore high pressures do not 
appreciably increase the rate of poisoning reac 
tions; nor does the hydrogen itself appear to 
play any. Substantial part in the rate of such 
poisoning. 
Thus, it is presently preferred to employ pres 

sures of the order of 200 to 600 pounds, during 
the hydrogenation; although commercially eco 
nomical results have been obtained by the use 
of pressures from 50 to 2500 pounds, and even 
lower pressures are feasible if due precautions 
are taken against side reactions arising from the 
usually longer times for hydrogenation at the 
lower pressures. For economy in equipment 
costs, 2500 pounds pressure presently appear as 
an upper limit of operating pressures. 

It has been particularly noted that the pres 
ence of poisoned catalyst appears quickly to in 
activate fresh catalyst, and hence spent catalyst 
should be separated before fresh is added. How 
ever, even this spent catalyst has been found 
valuable for pre-treatmant to effect the presence 
of poisons in the initial matter. 
The various hydrogenating catalysts can be 

employed. Among the catalysts which have 
been found effective are finely divided nickel, 
nickel deposited on diatomaceous earth, and 
nickel with copper as a co-catalyst, together with 
platinum, palladium, and nickel with other 
metals as co-catalysts or accelerators or pro 
moters. 

It is obvious; that, the invention is not limited 
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to the specific examples shown, but that the 
process may be practiced and products obtained 
under other conditions within the scope of the 
appended claims. . 
We claim: 
1. The process of hydrogenating a tall oil 

which contains substances effective to poison hy 
drogenation catalysts, which comprises agitating 
the tall oil at a temperature between 100 and 
200 degrees C. and in contact with an inert gas 
and in the presence of substantially 7% to 33% 
percent by weight of the tall oil of a finely-di 
vided adsorbent substance selected from the 
group consisting of spent and unspent hydro 
genation catalysts, adsorbent carbon, and 
bleaching clays and earths and thereby effecting 
an elimination of catalyst poison without sub 
Stantial change in the unsaturation of fatty and 
resin acids of the tall oil, separating the ad 
SOrbent, and thereafter treating With hydrogen 
under a Super-atmospheric pressure exceeding 
50 pounds per square inch and at a temperature 
between substantially 150 and 200 degrees C. and 
in the presence of a hydrogenation catalyst. 

2. The process of hydrogenating crude tall 
oil, which comprises agitating the crude tall oil 
in contact with an inert gas and in the presence 
of Substantially 7% to 33% percent by weight of 
the tall oil of a finely-divided adsorbent sub 
stance selected from the group consisting of 
spent and unspent hydrogenation catalysts, ad 
Sorbent carbon, and bleaching clays and earths 
and thereby effecting an elimination of catalyst 
poison. Without Substantial change in the un 
saturation of fatty and resin acids of the tall oil, 
removing the adsorbent, and thereafter treating 
With hydrogen under a Super-atmospheric pres 
sure exceeding 50 pounds per Square inch and at 
a temperature between substantially 150 and 200 
degrees C. and in the presence of a hydrogena 
tion catalyst. 

3. The process of hydrogenating a tall oil 
which contains substances effective to poison 
hydrogenation catalysts, which comprises dis 
solving the tall oil in a volatile solvent, suspend 
ing therein substantially 7% to 33% percent by 
weight of the tall oil of a finely-divided adsorbent 
Selected from the group consisting of spent and 
unspent hydrogenation catalysts, adsorbent car 
bon, and bleaching clays and earths in the Solu 
tion and thereby effecting an elimination of 
catalyst poison without substantial change in the 
unsaturation of fatty and resin acids of the tall 
oil, removing the adsorbent and solvent, and 
treating With hydrogen under a Super-atmos 
pheric pressure exceeding 50 pounds per square 
inch and at a temperature between substantially 
150 and 200 degrees C. and in the presence of a 
hydrogenation catalyst. 

4. The process of hydrogenating a tall oil 
which contains substances effective to poison 
hydrogenation catalysts, which comprises con 
tacting the crude tall oil With Substantially 10 
to 20 percent by Weight of the tall oil of spent 
hydrogenation catalyst at a temperature of sub 
stantially 100 to 130 degrees C. and in contact 
with an inert gas and thereby effecting an elimi 
nation of catalyst poison without substantial 
change in the unsaturation of fatty and resin 
acids of the tall oil, separating the Spent catalyst, 
and thereafter treating with hydrogen under a 
super-atmospheric pressure exceeding 50 pounds 
per square inch and at a temperature between 
Substantially 150 and 200 degrees C. and in the 
presence of a hydrogenation catalyst. 
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.. 5. The process of hydrogenating a tall oil 
which contains substances effective to poison hy drogenation catalysts, which comprises agitating 
the tall oil at a temperature between 100 and 
200 degrees C. in contact with an inert gas and 
with substantially 7% to 33% percent by weight 
of the tall oil of a finely-divided adsorbent Sub 
stance selected from the group consisting of 
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spent and unspent hydrogenation catalysts, ad 
Sorbent carbon, and bleaching clays and earths, 
and thereby effecting an elimination of catalyst 
poison without substantial change in the un 
saturation of fatty and resin acids of the tall oil, 
and thereafter treating With hydrogen under a 
pressure in excess of 50 pounds per square inch 
and at a temperature between Substantially 150 
and 200 degrees C. and in the presence of a 

20 

hydrogenation Catalyst. . . . 

6. The process of hydrogenating a tall oil 
which contains substances effective to poison hy 
drogenation catalysts, which Comprises agitat 
ing the tall oil at a temperature between 100 and 
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130 degrees C. in contact With an inert gas and 
with substantially 7% to 33% percent by weight 
of the tall oil of a finely-divided adsorbent sub 
stance selected from the group consisting of 
Spent and unspent hydrogenation catalysts, ad 
Sorbent carbon, and bleaching clays and earths 
and thereby effecting an elimination of catalyst 
poison Without substantial change in the un 
saturation of fatty and resin acids of the tall oil, 
and thereafter treating With hydrogen under a 
pressure in excess of 50 pounds per square inch 
and at a temperature between substantially 150 
and 200 degrees C. and in the presence of a 
hydrogenation catalyst. 

7. The process of hydrogenating a tall oil 
which contains substances effective to poison hy 
drogenation catalysts, which comprises agitating 
the tall oil at a temperature between 100 and 
130 degrees C. in contact with an inert gas and 
With Substantially 7% to 33% percent by weight 
of the tall oil of a finely-divided adsorbent sub 
stance selected from the group consisting of Spent 
and unspent hydrogenation catalysts, adsorbent 
carbon, and bleaching clays and earths, and 
thereby effecting an elimination of catalyst poi 
son. Without Substantial change.in the unsatura 
tion of fatty and resin acids of the tall oil, and 
thereafter treating with hydrogen under a pres 
sure of substantially 200 to 600 pounds per square 
inch at a temperature between substantially 150 
and 200 degrees C. and in the presence of a hy 
drogenation catalyst. - 

8. The process of hydrogenating a tall oil 
which contains substances effective to poison hy 
drogenation catalysts, which comprises agitat 
ing the tall oil at a temperature between 100 
and 200 degrees C. and in the presence of an 
inert gas With substantially 72 to 33% percent 
by Weight of the tall oil of finely-divided ad 
sorbent carbon and thereby effecting an elimi 
nation of catalyst poison without substantial 
change in the unsaturation of fatty and resin 
acids of the tall oil, and thereafter treating with 
hydrogen under a super-atmospheric pressure ex 
ceeding 50 pounds per square inch and at a 
temperature between substantially 150 and 200 
degrees C. and in the presence of a hydrogena 
tion catalyst. 

9. The process of hydrogenating a tall oil 
which contains Substances effective to poison hy 
drogenation catalysts, which comprises agitating 
the tall oil at a temperature between 100 and 
200 degrees C. and in the presence of an inert 

1 
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gas with substantially 7% to 33% percent by 
weight of the tall oil of finely-divided adsorbent 
bleaching clay and thereby effecting an elimi 
nation of catalyst poison without substantial 
change in the unsaturation of fatty and resin 
acids of the tall oil, and thereafter treating With 
hydrogen under a Super-atmospheric pressure ex 
ceeding 50 pounds per square inch and at a ten 
perature between substantially 150 and 200 de 
grees C. and in the presence of a hydrogenation 
catalyst. 

10. The process of hydrogenating crude tall 
oil, which comprises agitating the crude tall oil 
at a temperature between 100 and 130 degrees 
C. and in the presence of an inert gas With 10 
to 20 percent by Weight of the talli oil of a finely 
divided spent hydrogenation catalyst and there 
by effecting an elimination of catalyst poison 
without substantial change in the unsaturation 
of fatty and resin acids of the tail oil, and there 
after treating with hydrogen under a Super-at 
InoSpheric pressure exceeding 50 pounds pei 
Square inch and at a temperature between sub 
stantially 50 and 200 degrees C. and in the pres 
ence of a hydrogenation catalyst. 

11. The process of hydrogenating crude tall oil, 
Which comprises dissolving the crude tail oil in 
a volatile solvent, agitating the solution with 
10 to 20 percent by weight of the tall oil of a 
finely-divided spent hydrogenation catalyst at a 
temperature between substantially 100 and 130 
degrees C., and in the presence of an inert gas 
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and thereby effecting an elimination of catalyst 
poison without substantial change in the unsat 
uration of fatty and resin acids of the tall oil, 
and thereafter treating With hydrogen under a 
super-atmospheric pressure exceeding 50 pounds 
per square inch and at a temperature between 
substantially 150 and 200 degrees C. and in the 
presence of a hydrogenation catalyst. 

12. The process of hydrogenating crude tall 
oil, which comprises dissolving the crude tall oil 
in a volatile solvent, agitating the Solution. With 
10 to 20 percent by Weight of the tall oil of a 
finely-divided spent hydrogenation catalyst at a 
temperature between substantially 100 and 200 
degrees C. and in the presence of an inert gas 
and thereby effecting an elimination of catalyst 
poison. Without substantial change in the unsat 
uration of fatty and resin acids of the tall oil, 
removing the catalyst and solvent, thereafter 
treating With hydrogen under a super-atmos 
pheric pressure exceeding 50 pounds per square 
inch and at a temperature between substantial 
ly 150 and 200 degrees C. and in the presence 
Cf an active hydrogenation catalyst for a time 
of substantially one-half hour, removing the cat 
alyst, and again hydrogenating under super-at 
mospheric pressure and at a temperature between 
substantially 150 and 200 degrees C. in the pres 
ence of a further portion of active hydrogena 
tion catalyst. 
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